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DEPARTMENT OF THE NAVY 
INDIAN HEAD DIVISION 

NAVAL SURFACE WARFARE CENTER 
101 STRAUSS AVE 

INDIAN HEAD MD 20640-5035 

5090 
Ser 046C/22 
29 Jan 97 

From: Commander, Indian Head Division, Naval Surface Warfare 
Center 

To: Commander, Engineering Field Activity Chesapeake, Naval 
Facilities Engineering Command, Code 181RS, 901 M street 
SE, Washington DC 20374-5018 

Subj: PRELIMINARY NATURAL RESOURCE SURVEY 

Encl: (1) Preliminary Natural Resource Survey of Nov 96 

1. We are forwarding for your review, a copy of the Preliminary 
Natural Resource Survey that was prepared by the National Oceanic 
and Atmospheric Administration. Mr. Shawn Jorgensen of my staff 
will be coordinating comments on the document. Therefore, please 
provide your comments to him by Friday, 14 February 1997. 

2. If 
please 

you have any questions or comments concerning this matter, 
contact Mr. Jorgensen on (301) 743-6745 or DSN 354-6745. 

C1~~~~ 
By direction 



o R' AFT 

nlYAA PRELIMINARY :NATURAL RESOUROE SURVEY 

Naval SUrface Warfare, Center, Indian Head.Divisiori. ., 
Indian HeadiMaryland .. C!3rclis #MD7170024684 
November 1.996 . . . Site 10: 

FINDINGSO:F FACT 

SITE OVERVIEW . 

The. Naval Surface Wa:J;fa;r~Center, IndiGU\l;fead Pivi~iQri (NSWO Indian Head), 
first.established in 1890~ produc~s ordnance p:t:ppella,ntsand, explosiy~s. The main 
facility areajs Jocateclon theCornw~11is Neck:Peninsula ,jri:rvtaryland and is 

; . bou,nded by the Potomac Riv:er to the nO:t:th and w~st, a,nd.qy: Mattf:\woman Creek 
to the. south; and east.·.· Eighteenwiilste . siteft Qn the main aJi'e~ .of NSWC' Irtdian 
Head·have been identified for remedialtnv.estigatiQn ~an.d,Aeas~Qilitystudies 

. (RI/FS),;and include thesHesofprimaryconce~·to the,NationahOceanic and 
Atmospheric Administration, (NOM)·- Sit~s S"S, J2i39,~1, 42,S3;an<i56. The 
remaining RI/FS sites at NSWOJndianifIe.ild : .a:t'e of,secQndarY,limportance to 
NOAA based on alower.ex;tent oCcontaIJl.inati9fl; and, limited pathways for 
migration of contamination from those sites to NOM trust res.<?tlrcehabitats . 

. ,The/resources;ofGonce:rn toNOAAiJnc1ud~,ttlJSt bC}bitatsinM;attawotnan Creek 
. plus . associated ponds and.wetlanc;ls .... These .areasiprpyide ·nurse:ty;and adult 

habitat for numerous trus,tee.species. Mattawornan Greek isa spa'W'Jftlllg area for 
several. anadromous speci~sl;inGltl.dingblu.eback ;herring,.whjt~:;p~r<:h, 'and 
gizzardshad: ,The value of these r~sourc~s. jsfurther .rec9gn.~ed by the, state since 
Cornwallis Neck Marshes at ,NSWCIndia,cn lie~d hC}vebeende,signated as a 

. NaturalPrbtection Area by :th~Maryland, Depa:rm:tent of Natu,ral ~e~91lrces. Data 
indicate thatcorttaminants have 'migrated frQmhazc:trd()us, waste sites Cl,t NSWC 
IndiilnHead to these habitats.· .. ' . 

The·primary.,~ontaIl:l.jnants of' cOIlcer~, are ... leac:i/mercl,l:rY, .C\:nd silver .... These 
contaminants are Jo,lJI\G insllrface wat~rsap.~ sedi,.m~nts of. NQAA trust habitats 
at concentr~Qons which indicate .aUu"eat to aqu~tic prrganismswhen,compared to 
NOAA screening guidelines. In addition, concentrations similar to those 
measured in the sediments and surface wate,rs,n~i3.r N$WC,ln,dianHe"d( have 
been reported in literature to be toxic to species of fish arid invertebrates known 
to be present in those habitats. . 



SITE HISTORY 

The NSWC Indian Head naval station consists of two, areas locat~d:ontwo 
separate peninsulas along the eastern shore of the Potomac River in Charles 
County,MD (Figure 1). The main area covers approximately 930 hectares on the 
Cornwallis Neck Peninsula; and is bounded by the Potomac River to the north 

, and west, and Mattawoman Creek to the south and east. The Stump Neck Annex 
;;covers C\pproxirnately 450 he<:;.tC\res on the Stump Neck Peninsula., Thisrepprt 
addresses only those h~z~rdous waste sites lo~ated on the main area of NSWC 

,Indian Head. The Stump Neck Arinex has a separate EPA Identification Number 
and its sites are being addressed under a Resource Conservation and Recovery 
Act (RCRA) Corrective Actions Permit (Halliburton NUS 1995). 

;"~NSWC InclianHeadwas established in 1890as the Naval Proving Ground, and 
"was 'initially'used for cfield-testing projectiles and produ~ing smokeless' powder. " 
'During WorldW at II, it served as a site for research in rocketry and rocket 

, ,,' propellants. In the' early 1960s, 23 new buildings were constructed for producing 
? "\1base 'propellant grain, nitroplasticizers, and space rocket and torpedo propellants; 
~:In 1992 the sfationbecamea;divisionof then.ewly-forrited Naval $urface Warfare 
i'~Center;CurI'ently,NSWCIndian Heaq' provides services in energetics' for all 
hvarfare; centers .. The stationres'earches, develOps, tests, and evaluates energetic 
}materialsandordnancedevices i and components, including chemIcals, 

, >propeUants:'and propulsionsystems~ explosives/pyrotechnics,warheads, and 
.' simulators (Brbwnand Root 1996a). 

A site management plan was prepared in 1995,which identified 57 waste sites at 
Indian Head (HallibtutonNUSI995a»).Nineof these sites (Sites'30.;.38) are located 

• onStttmp Neck Annex, which is considered a separate hazardous, waste area. Of 
the 48 sites at the main area of Indian Head, eighteen waste sites 'have been 
identified asRI/FS'sites (Sites5j'8, 12,39, 41-50,53~56);three have been identified' 

, as needing:no ifurther action (Sife40,51, and 52);26 sites will be subjected to a site 
.'screening process,"andrul Engineering Evaluation/Cost Analysis will ,be 'initiated 
for Site'57;'·'This report addresses only the 18 RIfFS sites at Indian Head 
(Figure 2). Because limited data have been collected to date at Sites 1-29 and 
Site 57, these sites are not evaluated in this report. In addition, Sites 40, 51, and 52 
are not addressed because these sites are not a primary concern to NOAA based 

, on information ir\'the site management plan (HallibllrtonNUS 1995a). Table l' 
presents background infdrmation for the 18 sites addressed in this report., 

PATHWAVCHARACTERIZA110N 

Surface water runoff and groundwater migration ate the primary contamination 
transport pathways to NOAA trust habitats. Waste waters consisting of 
industrial, sanitary, and storm effluents from the station are discharged either 
directly to, or via tributaries to, either the Potomac River or Mattawoman Creek 
(Brown and Root 1996b). 
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Figure 1. Location of NSWC Indian Head, Indian Head, Maryland. 
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• Site location 

5 X-Ray Building 731 
8 Building 766 and downstream waterbodies 

12 Town Gut Landfill 
39 Organics Plant 
41 Scrap Yard 
42 Olson Road Landfill 
43 Toluene DIsposed Site 
44 Soak Out Area 
45 Abandoned Drums 
46 Cadmium Sa'ndblast Grit 
47 Mercuric Nitr:llte Disposal 
48 Nitroglycerin Plant Disposal Area 
49 Chemical Disposal Pit 
50 Building 103 " 

53 Mercury Contamination of Sewer System 
54 Building 101 
55 ,Building 1..02 

, 56 BUilding 790 and Outfall IWe7 
~ k Wetland area 

Figure 2. Locationsof 16 sites for which remedial investigations are proposed (Sites 12,39,41 to 50, 
and 53 to 56) and two additional sites of concern to NOAA (Sites 5 and 8) at NSWClndianHead.· 



·····SITE· 

',,",,':. -.... < ~;'," ••• ,'>' 

.. 

. ,.;, .. , ~ ;-. ,<,,:\-.-,~";~ " : :':"'- ~;:':. :~" ,;~ .. ; •. >.~ -., ." 
Table 1.' Descriptions of 16,J~ite$ for ",Wbi¢h. rem.edial investigations 

are proposed (S,ite:!j12., ,.39, 41-50~ and 53":56Yand two additional sites of concern 
. . ..... . ··· ... ,19 NQM(Sites 5 and 8) 

CONTAMINANTS OF 

SITE OF 
PRIMARY 
CONCERN 

DATES OF 
OPERATION. D'iSP()SA~ Abrt~rriES;, :"Cc)ij~~~W .' CQNyAMINANTMIGRATIONPATHWAYS TO NOAA? 

5-X-Ray 
Building 731 

1953 to 
1965 

Silver-laden photographic 
processing wastewaters were 
disch~rgedfrom Building 731 into 

Silver Drainage swales lead to a natural stream Yes 

( 

~ '" 

8-Building 766; 1953 to 
including 1981 
drainageways 
downstream to . 
Site 8 Pond and 
marsh 

12-Town Gut 1968 to 
Landfill 1980 

39-0rganics 
Plant 

41-8crap Yard 

1961 to 
1965 

Unknown 
to present 

tWo<drmri'age-:$wales. • .....•. 

,i' 

Mercury used in laboratory tests in Mercury, lead 
Building 766 was disposed through 
drains~nadischarged to Site 8. 

Solid waste, paint and varnishes, Trace elements 
(jem61Iticin·waste,· and chemica] . 
wastesCweredisposedofin this 0.8-
tiectar~ landfilL: .... . 

'. ,--

Accidental releases to Mattawoman 
Creek occurred via an outfall from 
the plant .• , . . 

Metal· materials and. scraps, 
including empty storage drums, 
spent lead batteries, and 17 PCB
contaminated electrical 
transformers have .been· stored on 
the site. The transformers are 
believed to have leaked. 

Silver, 
acetaVformal, 
diniti'opopanol, 
etl1ylenErdichlOricje, 

'm~t~YI~@:·(ih~~n~e,_. 
and formaldehyde 

'Trac~ el~'Je;'ts, 
PCBs,SVOCs 

channel and then to a marsh on the north bank 
of Mattawoman Creek. 

Tidal pond and marsh discharge into 
Mattawoman Creek. 

Adjacent to tidal wetlands which drain into 
Mattawoman Creek. 

'. A discharge pipe conveys flow to Mattawoman 
Creek. . 

. Adjacent to Mattawoman Creek. 

Yes 

Yes 

Yes 

Yes 



42-0lson Road 
Landfill 

43-Toluene 
Disposal Site 

44-Soak Out Area 

45-Abandoned 
Drums 

,. 4&-Cadrriium 
SandblaSt Grit 

47-Mercuric' 
Nitrate Disposal 
Area 

48-Nitroglycerine. 
Plant Disposal 
Area 

;';L, 

~ .. ":; 

Table 1, cont . 

1982 to 
1987 

Late 
1950sto 
1989 

Unknown; the 0;8-hectare landfill 
was used as an unauthorized solid 
vvaste di~p~~al area; 

About 87,000 t6 114,000 liters of 
solvel')ts! u~ed to remove propellants 
and oily residues from various metal 

'partS, wenrdisposed'ofon the 
'grouncfanCl'iri a drainag"e ditch; 

,',' 

. TraceelemEmts;' 
SVOCs,Y' 

,VOCs 

Late 
1960s to 
early 
1970s 

Two 55-gallon drums welded together VOCs, mercaptan 
were thought to contain a polysulfide 

From 
about 
1975 to 
J)r,esent 

solvent and mercaptan. Solvents 
were spilled directly on the ground 
around the fanJ(. . . ' . 

:1' ... 

About 20 empty rusted drums were 
present atthis site, and may have 

'origlna:tecHromSite44. The drums 
h'ave'bienremovea .' 

:'.'" 

.. ~id~W60s' 'Approxim!l~ely}f4:Jiters()tgritfrom . 
torn.id- sandblasting rocketrriotor catapult 
1970s tubes were disposed of monthly. 

Unknown 

Cadmium other . 
tradeeierhents 

1957 to 'Over'aneight~ye'ar period,Mercury, trace 
1965 approximately 124 kg of mercuric elements 

nitrate were poured onto,the grOund 
overlil1)estone. cl)ips. . "; . 

unknown' Misceilaneous' qebris was disposed Unkllown 
of, including solvent containers, 
bottles, metal scrap, and refuse, 
over approximately 465 m2• 

Drainage swales flow into two ponds and 
subsequently Mattawoman Creek. 

Surface water flow is limited near the site. 

Surface water flow is limited near the site. 

Yes 

No 

No 

The site is near a small wetland area; not clear No 
if this drains to the Potomac River. 

LimitE!d :;urface water runofHro,m the site may .~. ,No 
occur;' not clear if this drains to 'the Potomac 
River. 

Drainage ditchfromthesiteusuallyexhibits-No . 
low flow; eventually drains to Mattawoman 
Creek via other ditches. 

Surface runoff drains into a stream which No 
flows into the pond adjacent to Site 12, about 
O.Bkmaway. ' 



· .. ,,' 

Table 1, cont. 

49-Chemical 
Disposal Pit 

50-Building 103; 
Crawl~pace " 

53-Mercury", 
Contao'lination'oE. 
the Sewage 
System 

5'83uilding 101 

55-~uilding 102 

56:::Building 790' 
and IW87 -Lead 
Contamination 

Unknown 
to 1970s 

'1902 to 
1985 

Unknown 

Unknown 

1909 to 
" 1989 

1953 to 
present, 

Laboratoty w~'stes Wer~disposed of 
in a D.B-m {liameter pit which drained 
to the sariitary sewer systerri. 

""",,' -

Spent mei~ury w~spmEKI down sink 
drain line~:directly to the soil s!,:lrface 
bene~~h 'BuildingJ 03. . 

Mercuty w~spis6harged into storm 
sewer;lines arld ~.anitary'lsewetlines 
from Bpildings.10;1,,1:02and103. It is 
estimafedJhat12,7PO kg' otmercury 
were dischar!!led~to the drain lines 
from Baildil:!g J 02 from 1909 to 1.986. 

, Mercury was:dis~flargedinto the 
building, through leaks in drainage 
pipes., . . , 

Met~lJi~ merc)JryleakedJrom the first 
floor into the basement of the ' 

"'building. 

'. An outfallfrotn the Bimi Nitrati.on 
Plant a.nd;Bujj~ing 79D,alsoknown 
as NPDE$ sampling:point IW87; 
-disch~rges contained e.levated ,lead 

.•• concentrations. " 

SOURCE: Halliburton NUS 1995a;HalliburtonNOS 1993; CH2M Hill 1985. 

Tra¢e elements,' 
VOCs,SVOCs 

Mer:cury; trace. 
elemeilts ' 

." .,', Thetmd,erground sewer systemaoes n'6t 
, discharge to any areas Where contaminants 
co.uld l11!grate to aquatic habitats. " 

tl!o contaminant migration::pathwaysifrolT! the" 
'" buildirlg·. to outside habitats exist. " 

Merpur,y, t.race Sanitary sewage is pumped to Station 
elem'en~s,SVOCs < treatment facility. Storm wate~flowsto a 

, , disc~arge outfall that was:notidentified •. 

Mercury,. trace 
elemertts,8VOCs 

Mercul)', trace 
elerrients,8V6cs 

Lead 

',. 

There are no pathways from this buliding to 
. NQAA trust resource habitats. 

There are no pathways from this building to 
NOAA trust resource fiabitats. 

Upstream from the pond adja~enUo Site'12. 

No 

No 

Yes 

No 

No 

Yes 



Surface Runoff Pathway 

A drainage divide extends down the length of Indian Head Peninsula, with 
surface waten~ast of the divide flowing to MattawomanCreek, and surface water 
west, of the divide flowing to the Potomac River .. ' Most of the surface water on the 
penihsula flows to Mctttawoman Creek (Brown and ~oot 1996b). The Indian 
Hea~ peninsula has g¢l,1tly rolling topography with el~yation$ ranging from sea 

.,_", leve~ to 34m (Brown ahd Root 1996b). Gener,a,.lly, the land s~rfClce slopes to the 
.... east~nd south,east with slopes of 5 percentor)ess. The coast al~ng the Potomac 

.:~.):(Riv~.r is characterized by 12 to 15-m hi,g1:t bluffs,. where,asthe coast along 
Matl,awomanCreek grades more gently except for a few areas with 3-12 m high 
bluffs (Brown and Root 1996b). ... 

Groundvrater Pathway ~. . . 

The .~urficial geology;oi the Ind~an Head P~cit1sula cOIlS,ists of.fluvial and marine' 
. sedimentary deposits (Bro}:Vn and Root i1996b). ShaUo~; unconfined 
groundwater occurs ftom near'the grourig st,lrface ~own to '~p~roximately six 

. met~rs. Typically, the shallow groundwater occurs' in perched!water-bearing 
zon~s and isrecharg~d from infiltration (Brown and Root 1996b).~ Little data on 
grmindwater levels and flowfCl.tes were avaHable. It;is asstpll.eu that shallow 
grotindwater flow follows topdgraphy i.e., toward MattawomanCteekeast of the 
draihage divide, and:toward the Potomac Rly~r west~of the divide. Soils on the 
site are considered to)Je of lo~ permeability (B~own a~q Root 1~9.6b). 

POTENTIALLY EXPOSED RESOURCES 
1, ") - j 

Primary h:abitats of ~bncerIi to N04i\ '\r\clpde tlj:e:;.surfac~ 'waters, bottom 
substrat~s~and associ,ated w~tlands' qfthe5ite 8I>cond;(ciesG:ribed below), 
MattawoI11anCreek;and the~P.otomac ru~er., The ~r~a aroti,tldlNSWC Indian 
Head iSihig111y productive, p};oyiding sgaw~4'gand,n"urserY}{~1l>itat and 'adult 
forage forNO~A respurces (Table2).¥'atfawomanCreek inCludes tidal marshes' 
and';s~pports-an excel\ent tidaf'fisher~(B,rqlNn ar\d~oot 199~~}.~O( these, the 
Cornwallis Neck Marsh.es (Figtlre 2) have,h~e,n~designat~d aSia Nawral Protection 
Area, (MDNR 1992~a$dtedin';Brown~d"Rb6r1996~).; . ' 

-. • • < ", • -. -" - ~~,-, ; - - ;i . 
,.- . . . 

Habitat cpharacterization 
Mattawomari Creek 

0" _ •• 

The )owerportion ofMattawOInan Creek is a tidal fr~~hwater~tte'am for most of 
the year. During periods of low fresh",{ater flow, usually late su~mer andearly 
fall,salinityreaches 1 part per~housand (McGintyp~rs. comm; 1996, USFWS 
1990). Extensive wetlands are found arming Mattawoman Creel< (USFWS 1990, 
Bro~ and RQ9t 1996b),. Tidal ft~shwater w,ethU1dsar~~haracterized by emergent 
yegetation near shoreJines and the pres,ei,lceof submerged aquatic vegetation 
(Lippson et aL)979, USFWS 1990). . ' . . 
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, ,," Table 2. , NOAA trust resc>urce$ that inhabit or are likely'to 
inhabit th~surface waters and tidal marstles'ofMattawoman Creek 

'·,ndth~p~td"'~~;River!in t~e vlci~i.ty;olN~VlC,lndianHead ' 

HABrrATUSE FISHERIES 

::'NUf(SERY " ADULT 

COMMON NAME FORAGE COMM. RECR. 
>\, 'r 

".' 

ANADROMOUS ICATADROM6US SP'ECII:S 
- "', 1 • 

'''', 

, Atlantic sturgeon AcipenseroxrrhynchLls • • '. L- alueback herring , A/~saaestivalis ; : • • • 
"Alewife "AI()SEl pt;euddharengus • • • , - . ' I 

'Hickory shad 
" -, ,:, 

A/ass m~dipciis 
'i, 

. "~ " -',.<:~' . • ,~ • • 
: Am~rican shad ,.A/osa sapidfssima '.' '. • ~ '";" , " " .' , 

'" American eel Anguilla rostrata • • 
"'Gizzard shad Dorosoma cepedianum • • • 

,i4\White' perch Morone americana • • • • • 
Striped bass , , Morone, saxatilis • ,:. • *< • . -, ~"" . 

, : .," 

i MARINElE$TUARINESPECIES 

Bay anchovy ',' Ahchoamitchilli • • • 
Atlantic rhenhaden Brevoortia'i}ttannvs • • • • 
Killifish FundLlILls spp. • • • 
Spot. LeiostomLls xalithLlrrJs • .' • • 

, Silversides ,Menidia sPP: • • • 
AtlAntic croaker Mi9ropogon;a$, LlndLllatLl$ , . 

-." .' -. '.- " ' " • • • • 
Winter flounder PlsLlronectes americanLls .' • '., • 
Hogchoker Trinectestnaculatus • • • 

'.-, 

Blue crab Callinectes sapidLls • • ., • • 
, Atlantic rangia Rangia cLlneata • • • 

SOURCE: Thomas pers. comm. 1996, Brown and Root Environmental 1996b, USFWS 1990 
r ~. 
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Sediments in the main channel of Mattawoman Creek near Sites 39 and 41 range 
fro1l1 coarse-grained; sands to, large pebbl~s/. ijnd,a.long, th~ ~l}.oreline range from 
medium-gra.ined sands t() pebbles. Tidal flat~contain firle~.grained sediments 
. comprised of sUt(and clays (Halliburton NUS 1993). The~1.l9strate bf the main 
channel of Mattawoman Creek is a mixture' of silty sand toward the head and 
gravel and c:obble toward the mouth (Mc:Ginty pers. comm. 199§) .. 

, , 

Wetland vegetation of Mattawoman Creek is primarily composed of large stands 
of jewelweed, alge:r, marsh cattail" weedgrass,$ed,ge, three square bulrush, wild 

. :\ rice, saltinarshcordgrass, smartweed, and matshmallow(Brown and Root 
i: 1996b). These wetlands are very impqrtaI1t a~, they StlPPor.t. a div~Fse and 
• productive ecosystem (USFWS 1990). In general, tidal marshes are necessary for 
fish speCies that use the area for spawnirig;as!a nursery zone andjuvenile habitat, 
and year-rOlUld for f()od and protection (Mitsqh,a:nd,Gosselin~.J986)., Fish,md 
invertebrate species J?enefit from both tbe ~helterafforgedbymarsh~s and the 

. organic production exported from them (Heinle etal. 1977" Turner 1977, thayer et 
,~: al. 1979). Juvenile fish and hwertebrates aregeheraIly most abund~nf in the 
:} shallow areas, often using submerged marshve'getatibn forptotectiori from 
'" predators. 

Potomac River 

The Potomac River near the facility is consideredmesohaline, and salinities 
fluCtuate with rainfall, urban runoff, and saltwater intrusion (Thomas pers. 
comm. 1996). Substrate in the main channel of the Potomac River'is sand with 
small pebbles and cobble. Along the 'shorelinei.ithesubstrate is predominantly 
mud with pebbles and cobble, with silt likely il}depositional are.as (Bossart pers. 
comm. 1996). . 

Site 8 Pond 

The SiteS Pond, located about midway along the south site of the Cdrnwallis 
Neck Peninsula, is approximately 220 mJong,andvaries from 30 to'60',in wide 
(Figure 3). The pond receives drainage from sEwerll.1 !)ites'on Indian H,e,cl(;lNSWC 
and drains to Mattawoman Creek. The pond is a natural sediment trap which 
retains silt, detritus, and organicmatter from upstreami>e,cause ,the veloc;ity of the 

, stream is reduced as it widens and flows into the mar,shand pond (Hallit>tlrton 
NUS199Sc)," ,;. ' " '" ii' '," .• 

The Site 8 Pond isas~umed to be apredomirtantly fresh~ater systeIXlb,~s~d on the 
number of freshwater fish species. that were collected at the site by USFWS and 
Halliburton as reported in Halliburton NUS (199Sc). . 

The emergent macrophyte present in the porid appeared to be spatterdock or 
yellow pond lily (Bossart pers. comm. 1996, Perkowski pers. comm. 1996). 
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. l ". 

Resource Utilization 

Mattawoman Creek, 

", Table 2 contains a list of NOAA trust resources that are likely to irthabit the 
", surface waters and tidal marshes of Mattawoman Creek and the Potomac River in 
,:~the vidnityof NSWC Indian Head.,' Near the site, Mattawoman' Creek provides , 
.. habitat for several NOAA trust species which are likely to migrate close to the site' 

and reside for extended periods during critical life stages (Table 2). Mattawoman 
Creek is a ~pawning area for several anadromous 'and semi-anadromous species 
including blueback herring, alewife, white perch, gizzard shad, and the 
commercially and recreationally important striped bass (Brown arid Root 
Environmental1996b, USFWS 1990). Several marine species use Mattawqinan 
Creek as nursery grounds,. including Atlantic menhaden, spot, and;. winter 
flounder, (USFWS1990). Yel1ow.perchand other year-round, non-trust,'resident 
species of Mattawoman Creek prOVIde a foragebaseJor anadromous fish. 

li(Potomqc River 
,~i,) 

~;'Theportioh or the Potomac River adjacent to the sit~is usedasa spawnirtg and 
" nursery.areaJor anadromous species inc1udingstriped bass, white perch, herring 
i. and. shad (Brown and Root1996b). Atlantic sturgeon have been caught recently in . 
, the Potomac River and it is possible that this species uses 'the.(lrea for spawning, 
juvenile rearing, and adultmigratipn (Thomas pers. comm,'1996). Estuarine 
-species. such as bay anchovies and silversidesalso use this area as spawning and 

. nursery grounds (Brown and ~oot 19,96b). Although estuarine-dependent species 
like Atlantic menhaden and Atlanticcroaker use the area for nursery grounds, the 

, site is located near the upstream limit for these species (Brown and Root 1996b). 

Site 8 Pond 

. At theSite.8 Pond, a weir water-control structure was installed just upstream of 
the Noble Roadc,ulvert (Figure 3) in Aptil1993 (Halliburton NUS 1995c). This 
weir prevents fish passage into the Site 8 pond (Perkowski pers., comm. 1996). 

, However, American eel are likely present in the Site 8 Pond~ 
'. 

Commercial & Recreational Fisheries 

• In '1995, therewerethreetrustspedesthat;werecb~ITIercially targeted in the 
PQtom,ac Ri~er:' white perch,' stripe&biss,an':fblue crab' (Holbfooltpers. comm. 
1996~ . 

, .,.. ,," , 

There is a large recreational fishery for striped bass near Indian Head NSWC 
(McGinty pers. comm. 1996, Thomas pers.comm. 1996). Striped bass, white 
perch, Atlantic menhaden, spot, Atlantic croaker, and blue crab are the most 
popular sp<Yrt fisheries in the area (Thomas pers.comm. 1996). 
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There are no health advisories for finfish or crab in the ,Potomac River or 
Mattawoman Creek near thesite (Brohawn pers. comm. 1996). Because shellfish 
are nbt coflunercia.Hy harvested near the site, their qaalityiS not monitored 
(Brohawh pers~ comm. 1996); . . . . 

..• Since January 6£,1995,.. a moratorium on fishing for American Shad/hickory shad, 
and Atlantk'sturgeon has 'been ,in effect for'theentirePo'tomac River. The 

: moratorium; issued by the PotbinacRiver'FisheriesCommission,'bans the catch of 
. , those species. dU.e ;to: depleted, .stocks.' 'The rnoratorium.alsd ba.nsithe incidental 

. , .... ,catch of thosespedeSiwhkh;isimore thari2%:of thetotalcatch;of;6ther.species by 
volume and no more than one bushel. ! '. 

( ;-;1/ '. i. , :' 

, .. ,' 

. Toiden,tify sub~~all~es;th'ltmight iP~se a threattoNOAA.t~lis~~~~qm:ces, this 
report ,pcreens contarninam, ,concentrations found in surface(ln~·' grqundwater 
samples agains,t appli<::able"ambjent, rvateriquali,tycriteria;, (AWQC), for the 
protection of freshwater organisms, for those substances; for which criteria have 
been developed (U.S. EPA 1993).1 Regulatory 'criteria are, Jesihabundant for 
contaminated soil and sediments than for water. For screening purposes in this 

, ';') report, trace elem'ent con:taminan t'concentra tions; ihsoils!arecomparedto their 
; , aver'a'ge."concentr'ations':'.in;, ,soils I of'i,the, earth~s, crust (Lindsay" 1979).2 

.concentrations lof contaminants' uFsediments sare :compared' to the; Effects Range-
! 'Low~(ERL)c()ncentrationsirepbrted'ib¥Jjong 'efaH (1995):~' ! 

RemediaL investigatiorshavenot y:etheeh 'conductectat any 'Sites 'attNSWOfudian 
Hecial although:numerous preliminary-site investigations hav~peen c0ndticted at' 
various sites of concem,toNQAA. Based on comparisons of available data to 
scteeningguidelines"primary contaminants'oftoncetn to NOAA appear to be 
trace,metals, particularly Jead, mercury, and'silver. These contaminants have 
been detected at elevated concentrations.in environmental media'collected from 
on-site source areas, aquatic transport pathways, and aquatic habitats of NOAA 
trustresolirces, as discussed m tnefollowingsections. ,.' , " c, 

" , 

1 Becatisereleasesfrbirl'hlli~rdoustvaste sites are often cbiitinuousand long termi/chroniC AWQC were 
used .. S!lrface water cOI).centr"t,ipn~, were ,compared di~ectly, with AWQ(:,. ,~ro,l,l11dwa,te,r concentrations 
were also sC:reenedag~inst AWQC ,On the basis Of dihiljpn expedeaciuringinigraHon and upon 
. discharge: to'stiriacewater, 'thescreeriing value used forgroundwatetsarnples' Was 19tirrtesthe A WQC 
applica6,leto·theJocfllsurface¥{ater. " ,. <" ' " > ,::,., , .': 

,~ NO,~Asc:rf!enssoilcOI).centratibn.S only to. estill),ijte w,hich ,trac:e elements. m~y }:)e elevated on, site and 
represellt spW'c:e$, for potential cpntamAnant migration. Untj.l regional bastlline:levelsJn spi~are available, 

. national averages arelised'as abencrunark for comparison purposes only. Soilcoricentrations are not used 
for estimatingexPQsw;e levels:to aquatic speqes. " 

:3 The ER-L ~alue is the concentration equivalent to that reported at the lower 10th percentile of the available 
sediment toxicity data screened for only those samples in which adverse biological effects were observed 
or predicted in the studies compiled by Long et a1. (1995). As such, it represents the low end of the range 
of concentrations at which effects may occur. . 

DRAFf PNRS: NSWC Indian Head 13 



t. 

Source and Pathway Characterization 

'i Of the ~8 sites assessed for this report (Table .1), eight appear to pe potE;!ntial major 
sources of contamination to NOAA trust habitats, based on the types and 
amounts of contaminants disposed of; the presence of pathways to NOAA trust 
reSQurces; and the distance from the sites to important aquatic habitats. For the 
purpose of this report, these eight primary sources.are divided into four groups 

· based on their proximity .to each other: .1) Sites 8, 12, and 56, which. are in the 
watershed of theSite 8 Pond (Figure 3); 2) Sites 39 and 41,. along the shoreline of 
Mattawoman·Creek; 3) Sites 5 and42i which drain into Mattawoman Creek near' 
its mouth, and 4) Site 53, contamination of the stormahd sanitary sewer system. 
Information on the locations of storm and sanitary sewer outfalls at Indian Head 
was not available. The remaining ten sites (Sites 43';'50, 54, and 55), wHile located. 
in watersheds that drain to Mattawoman Creek, have limited pathways for 
contaminant migration to'the creek. In addition, the extent of contamination at 
mosfof these latter sites is relatively lower compared to fhe other eight, so they 
are considered of secondary iinportance as sources for this report . 

. Sites 8, 12, and 56 

· As shown in.Figure3;Sites:8,12, and 56 are in, the watershed of the Site 8 Pond. 
Durin$confirmation'stuclies conductedJor. Site 8in 1984 and J985, sediment and 
surfac;e1water'sampieswere'collectedJrom the drainage pathways:leading from 
Building 766 (CH2M;Hill1985)."These :samples.were analyzed for m.ercury only. 
The highest concentration of mercury in sediment (1;100 mg/kg) was found at the 
sainpTing location Closest to Building :766:·inthe upper section of thestreain 
(Table 3; Figure 3). Mercury was also detEkted 'in surface' water at its highest 
concentration (170 J.1g/L) ,at thesame sampling location~ As shown in Table 3, 
elevated concentrations of mercury were detected in both sediment and surface 
water throughout the upper, middle, and lower portions, of the stream leading 
from Building. 766 to the marsh and Site8·Pond., . 

A characterization study of Site .. 8 conducted in 1993 jnCluded ~ollection of 
numerous sediment samples for mercury analysis from the upper, middle, and 
lower portions of the stream draining from Building 766 to the marsh and Site 8 
Pond (Halliburton NUS 1993). Two of these sediment samples were scanned for 
trace elements, while the others were analyzed only for mercury. Mercury was 
the only trace element detected in pathways .from Building 766 to the pond at 
concehfr~~ons tha.texceeded its.ERLconcentration: The highest concelltrations of 
mercury (inaxinmm of,670 mg/kg) were 4eteded in the uppefJp.ortions of the 
stream (Table 3). In October 1994, mercury;..contaminatedsoil containing 

· concentrations abovelO.mg/kg was removed from the upper section of the 
strea:m identified as, Site 8 (Brown and RootJ996a:).fIowever, no.;;additional. 
details regarding this soil removal action were available for review. . 
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"Table 3.Maximllm,concen~fatl~n$~f:m~rcury and trace elements .' '~.' 
det~cted in sediment (0 t06 ',' em) ,andstiff:8c.e;Water ·1:olle:cted duringsi~echaractei'ization 

. and confirmation studies for ,SUe Sat NSWC Indian Head 

.~,. 

MARSH! STREAM ' . SCREENING 
CONTAMINAN'T . UPPER STREAM LOWER STREAM , . tRANsmON POND GUIDELINE 

1984-1.;985 1.~93 1984-198.5 "1993 1984-1985 1993 1984-1,985 1993 ERLA 

Sediment (mgJkg) 
n= 3. 42 18 6 .2:> 3 16 2 51 

Arsenic 'NA <1.3 NA NA NA ' NA NA NA 32 37 8.2 

Cadmil,lm . NA <:0.86 NA 'NA· NA. NA NA NA 2.0 <L6 . L2 

Copper . NA, <6.2 NA NA NA NA NA NA NA ·70 .,;34' 

Lead NA 11 NA NA, NA NA NA NA 160 440 46.7 

Mercury 1,100 670 11 <16 54 Z:4 220 1.4 6.0 14 0.15 

Silver. NA <0.25 NA NA NA NA NA NA 1.7 2~3 1.:0 

Zinc 'NA' 110 NA ;:NA NA ,NA NA NA 290 290 150' 

SURFACE WATER (~g/L) 

Mercury , 170 NC 19 ,NC 110 NC NA NC 0.6 NC 0.012 

. - . 

SOURCE: . , Halliburton NUS 1993; CH2Mtiill1985. 
NOTE: NC indicates-:)that no samples were'Rol!ected. ,'. ' 

'NA indicatesthatsamples werenofaACilyzed for that contaminant. 

a Freshwater chronic ambient water quality criteria (U.S; EPA 1993). ." 
b .' C(jun~of,sedim~tnsamples includes those characterzed as "soillsediment.~ 

~ -



At Site 12, the Town Gut Landfill, no sampling of the,landfill itself has been 
conducted (Halliburton NUS 1995a). However, in a leachate sample collected 
during the Initial Assessment Study in 1983 along the bank of the landfill, arsenic 
was detected at a concentration of 31 mg/I.; data were ,no,t reported, for other 
contaminants (Brownand Root 1996b).· , 

Lead is the primary contaqlinant of Concern at Site 56. ,M\lXimum concentrations 
of lead detected in surface water and sediment samples collected froII\ the site in 
1993 were 4,400 !!g/L and 18,200 mg/kg, respectively; the location of these 
samples was not presented (Halliburton NUS 1995a). Water discharging from 
Site 56 at the IW87 outfall hasbeen monitored for lead concentr'ation,s'since 1988 
(Brown and Root 199(5b). Results from this monitoring showed thaftneNPDES 
lead limit of 83 !!g/Lwas frequently exceeded. The maximum'conoentration of 
lead detected at Outfa.!l IW87 during NPDES monitoring was not presented. 

, ' . ~ . 

Sites 39 and 41 
. . 

Neither soil nor groundwater has been sampled at Site 39; the\Orgahi~sPlant, to 
characterize sources or pathways of contamination; However, data,cQllected in 
Mattawoman Creek, at the outfall of Site 39, indicate that ,the sitemayh€tve been a 
source of contamination. Those data are presented in the' following-section on 
characterization of NOAA trust habitats. 

At Site 41, the Scrap Yard, soil samples were collectedfrOIiH~ightborings during a 
site inspection in 1992 (Ensafe/ Allen & HoshaIl1992).In addition, groundwater 
samples were collected from three monitoring wells, andon,e water'sample was 
collected from a large on-site pud<;lle. PCBs and trace ele~~nts are the primary 
contaminants of concern at Site 41 (Table 4). Levels of copper and silver in both 
soil and grOl.mdwater exceeded screening guidelines. Arsenic( cadmium, lead, 
mercury,'nickel, and Zinc were also detected in soils at concentrations exceeding 
screening guidelines. :\DDT and its metabolites were detected in soils;: at levels up 

. to a couple parts per 'million. In the water sample collectE1d on site,cadmium, 
lead,mercury/and s,ilver were present at conce~tration~that eXGeeded' their 
AWQCconcentrCl;tioI),s by 95, 230, 230, and 68 times, r¢sp'ectively .. TotCiI PCBs 
detecteci in the puddle water at 47 !!g/L excE;!ed the· AWQCof 0.014 flg/L by over' 
three orders of magnitude. . , 

Sites 5 and 42 ' 

'At Site 5, sediment s"mples were collected iri 1985fromthetwo drainage swales 
that lead from Buildilig 731; these samples were analyzed for silver OJ;tly (CH2M 
Hi111985). ~,sedime~t from the eastern swale (Swale 1)~ concentrations of silver 
were a~· high,as475mg/kg, near Building 731, and wer~ ;at 260 mg/kg in one 
composite sample collected from three locations along, the' entire length of the . 
swale. The only sediment sample collected from the western swale (S\\,ale 2) was ' 
compo sited with two ,other samples collected from the ,stream channel below the 
swale; the concentration of silver in this composite sample was 1,920mg/kg. 
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CONTAMINANT 

Arsenic 

Cadmium 

Copper 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

PCBs 

SOURCE:. 
NOTE: 

a 
b 

Table 4 .. ' Maxhnuinco.ncent;kttiorls:;ot 'conta.minanls ,:detected:; 
in environmental 'media ."cQHected from Sites ,39 and' 41 at "";N'SWC Indian Head". 

. "c~rripi:lred to NOAA scre~ningguid~liries 

SOORCEA~D P"ATHWAY 

GROUND ON-SITE 
5,011': WATER " PONDED WATER 

{MG/KG1"' (J!GILl (J!G/L) 

Site 41 Screening" Site 41 Site 41 
n=8 locations'· Guideline a n=3welll! n=1 sample 

330 5 22 7.2 

2.0 0.06 N/A 100 

63 30 ·140 150 

46 10 21 720 

0.28 . O.Oa WA 2.8 

53 40 :110 40 

10 0.05 5.5 .' 8.1 

97 50 67£) . 1,200 

N) I" NlA N) 47 

cEnsafe/Allen & Hoshall 1992. , 
NlA- data or screeningguiClelineswere not available 
"NO - contaminant was nofdefected; detection Ifmit not given 

~ '.:, . . 

Averageconceritratlon i.n earth's crust (Lind~ay 1979) 
Hardness-dependertt criteria; tOO mgIL CaC03 assumed 

HABITAT' 

SEDIMENT~, 
{MG/KGt 

AWQC Site 39. ,~" Site~41 
n=6" samples' n';11 samples 

190 7.7 8.8 

1.1b 1.0 3.8 

12b '36 45 

3.2b 90 nO 
0.012 9.5 .0.78 

160b 60 31 

0.12 43 •. 8.7 

110b - 190 250 

0.014 NlA .r.I) 

ERL 

8.2 

1.2 

. 81 

'46."7 

0.15-" 

.20.9 

1.0 

150 

0.0027 



Removal actions have been conducted for silver-contaminated sediment in both 
drainage swales at Site 5. The removal action for S;wale 1 was completed in 
January 1993. According to the Removal Action Findings Report (ABB 1993), 
post-excavation field sampling confirmed that remqval of the contaminated 
sediment with concentrations df silver above the acti(;m level o,f 10 mg/kg was 

"" achieved. The removal a<;:tionat SwalE~;2 was c01J1pleted in January 1995. 
i; .. Confirmatory sampling after excavation of these soils also'iI'\dicate'g. that the 

"cleanup concentration of 10 mg/kg silver was achieved :(Halliburton NUS 1995b). 
,",.',.. • - '<. \, • 

];' -. ~ ,; 

;;, ,:: A Site Investigation:~for Site .42 was'to:nductect in 1991~~,and:included,'c<:)Jlection 
JL of 75 soil samples from 24 bormgs~ 7 surface soil saIl1pl~s, 7 groundwater s~mples, 
'I:; . and 8 sediment samples from drainage swales at thesit~ (Browniand Rop~)996b) . 
. ; The only data avail~ble for review were presente~ in' the WorlcPlanfotthe RI 

(Brown and Root 1996b) as anexarnp~e of findings';J1lese data;indicat~fhat the 
primary contaminar\t of con<;:em at Site 42 is silver. Groundwater and stirfacesoil 
data for silver were; not presented .. Sediments from the dr~in~gesw.a~e~ were 

~;",highly contaminated with silver; at four of the sampling locations concentrations 
:';::.;ranged from 100 to 200 mg/kg, and at the other four locations conc~ntrations 

, ranged from 3.6 to 27 mg/kg. ' ' 
" " 

Data from these two sites suggests a significant potenti~l for migration of 
contaminants to the .. Cornwallis Neck Marsh area, and ultim'ately, Matt~woman 
Creek. Based on existing infor~ation, silver appears to b~ the onlyconhiminant 

;' of concern to NOAA associated with these sites. " ' 

Site 53 ! .. ' 

In 1969, approxima~ely 4.5 kg of mercury were recovered t'r()In a ~to:rm,. sewer 
manhole at.this site. In early 1989, approximately at;l0ther:QA5 kg Qfinercury 

. were recovered from ,(3, sanitatystorm sewer manhole; ~~rowIl, fUldRoot':1996b). 
During a Site:Inspection in: 1992, 13 soil samples werec611eqted ftOIh:borings 
adjacent to'.theseW;er lines, and four sediment samples ~ere C61l~St~d from 
manholes. M~rcury'was not detected in any of the s9i\ boring s~mpJes;: ,;'fhree of 
the foursedirrie~t samples contained mercury at concentratiohsrangirtg from 2.5 
to 81 mg/kg (Brown cind Root 1996b). These data indicate that, the stOrln sewer 
system. in this area appears to be structurally inta:dj yet it is a contaminant 
transferpathway f~rmercury to its discharge point on Ma:ttaworpan Creek. 

Habitat Exposure':Characterization '. 

Data from contaIl1inant source areas and within contaminant migratiortpathways 
off site suggest ithafthere are at least four locations for substantial. contaminant 
transfer to the habitat areas of Mattawoman Creek. These locales are associated 
with Site 8 pond, Sfte 39, Site 41, and the Cornwallis Neck M~lI'shes which are 
downgradien~fr6m ,Sites 5 arid, 42. ~". 
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, Site 8 Pond, 

. Sedimen'f samples wet¢collecte,dfrom Site 8Ppnd andits marsh areas 'in 1984 and 
1985asparFofseparate confi~mation ,studies for Sites ,8 ,and 12. Numerous 
samples were 'ana1yied for mercury, but only two samples (collected from the 
pond to evaluate Site 12) were analy?:edfor,othertraceelernents.Similatly, in the 
1993 Site Characterization study, numerous sediment samples were collected and' 
analy~ed.fpr :mercurYi but only one, sample was' ahalyzed 'for addition,al trace 
,elemen~s. Maxirnumconcentrations d'etected'duringthesestudies are presented 
in.Table 3,; The:cQncenitnitions of mercury and 'lead' exceeded'~heir ERL 
conceritr~tions; by the, grea.test, margin> followed 'by' arseniC, silver;;copper, zinc, 
and ca,d:miutrh" Onlyrone sediment sample' wascollededin 1985 downstream 
fromthe.ol,ltlet ofPQnd,B to MattawomanCreek;'belowNoble Road. , This 'sample 
contained 3.5 mg/kg mercury, indiCating signifiCant migratibrt of at least mercury 
from the pond to the creek. Samples Jromsix lo<;ations,sampl~d ip 1993,at, ~d 
downstream from, Noble Road indicated metcury'wasstill present at 
concentrations up tp 1.6 ~g/1<g. pnly 9nesl,1rface:,water~sarnple,~was, collected 
·from the pond, iril~S,5. It confained"O.6Jlg,lL.n:tercury.:' Thi~ob$ervatiori;further 

, 'suggests an aqueoUs' contaminarit migration pathway ,to Mattawol11an Creek. 

tlvfattawornan Creek'near Sites 39ahd 41 

';'~p~#ng ;a site, inspectic>n;of, Sites ;~9' arid,'41;.',surface .sedimeht •• s~Inples were 
cqll.ected from;MattG1:woman.Greek;(Ens'a.feY~llerii& Hoshall':i992): "At'Site,39, one 

. , sample wascolleqted;;qttbe !outfaU!discha:rgeApdint/' 'another· where ;theeffluent ' 
enters the creek, and four samples from depositional zones along the main 
channel of the creek. Maximum concentrations of contaminarits detected in the 
sediment samples from Site 39 are presented in Table 4. 

A.t,~Site41, ,11' sel=iiment samples were collectea indeposhionaJ areas of 
. Mattaw:oman~reek ;adjacent to the site~ 'MaxiIi}um concen,tfCltiqns of 
~con,taminCl*ts, d~tected"intheseditnent samples are alsb presented in:table 4. 
('Appendix, C qf ~1:1e Site ;Inspection Report> (Ensa:fe /Al1~it &' Hoshall1997), which 

cor,ttC\i1l;s ,,11 ClIl.a.Jyticaldata .results,' was not . availcible for review,s():i~ ,was not 
P9ssible, to! (;ietermine where themaximtin\~oncentrations weredetect~d, or 

~"Yhe,th~;,th~r~ is!,agra~ient'ofc()ntatnirlation within the'creek.. The data.indicate 
that, sii,ver ,and ,wercury are contaminants of majorconcem,paHicularlym,$ite 39 
sedim~l1ts.Ma:x:irnum concentrations of silvef(43 mg/kg)a~dmercufY (9.5 
mg/fg):inM"U,ClWQll;\ani Cree·kweremore than 40 and 60 times their, respective 
E~L conce,I\b:"ation$ .. , ,DOrand me,tabolites were detected below scredling values. 

"-"-; ,-"., 

Mattawoman Creek ne~r Sit?s, 5 andA2 

D~ai:t'\ageditches from Site 5 }lo~ ipto a stream channel which enters atidcil 
. marsl1:~djacent tpM(;lttaw0'll1C:m ,c:r~el(; :Sediment from ;thisrnarsh was sampled in 
Janui:tty 1984 and analyz~d for 1'ilveronly (CH2M Hi111985), One composite 
sediment sample was collected from three stations in the marsh, and one discrete 
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sample was collected from the discharge point of the marsh t9 Mattawoman 
Creek,near Site 42. The composite marsh sample contained 22 mg/kgsilver, and 
the discrete sample at the mouth' of the marshcon~a.~n~cl ,f.3~g/'l<g~ilver. In 
addition:; one surface' water sample was collected yv'here the'ma;rsh discharges into 
Mattawoman Creek; this sample contained 3 J.lg/L SlIver, welJ above the AWQC. 

;'~~\ 

" Site 53 Storm and Sanitary SeWer Outfalls 
',t,· 

Infonnation on the locations of storm and sanitary sewer outfalls at Indian Head, 
including th~sewt;!r and .outfall which might release contaminants {roIn the Site 

<K 53' are~toMatta~oman Cre~l<, was not available.·:Jt does not appear that any 
'sampling ,hasbt;!en conducted in Mattawoman Creek or thePotomac;River to 
sp~dfical1y address possible relea.ses from Site 53 either. Inadditiori, 'it was not 
possible todeterIl1in~ whether ,sediment sampling for other sites has 'ad'dressed 
po~ential <;ont<l:mination rela.tedto Site.53. . ., 

EFFECTS'ON HABITATS AND SPECU:;S 

.,,~tThe contaminants of primary cOficemto 'NOAA arel~ad, mercury~ and' silver. 
"This section discusses biOassesstnent'studies conducted at the site, including 
.~:;surface water bioassays, benthic matt6invertebrate studies, and histopathological 
.:;,; investigations of fish. Bioaccumulation 'sh.ld~es, measuring <;oncentrations of lead 
t':'and mercury in fish tissues,' are also discussed. These data provide some 
> indication of thebioavailability ,ofth6se contaminants> as well as a q\talitative 

.,; indieation .of ,e~posure lev~l~' /The last section" on predicted impaCts; discusses 
. data from the literatureon.effects oHead, mercury, andsilvet.' , 
.1·~· . 

Measureq Impacts , 

Surface water bioassays using invertebrates (Ceriodaphnia dubia) and fathead 
minnows (Pin;zphales promelas ) were conducted with samples colleCt~dnear ',Marsh 
Island in Mattawqman Creek j.n 1986 (USFWS 1990). ,Forboth tes'ts, organisms 
'w,ere exposed to 1.00% ambient water from the Marsh Island site,an u:pstream 

. refer~rice site~and Gl.laborafory' referenae water sample. Measurementetldpoints 
for the' Ceriodaplmi(ltes,t. were survival and numbetof young'produc'ed, and 
endpoints for the P.imph(lle~ test were survival and growth;' In addltion,Microtox 
bacteriCl bioassayswer.~ conducted. ,The only test that;indicated toxicitY of Marsh 
Island surfac~ wat~rw~s theCeri9cllJphniatest; the mean numo'er ofybung 
produced was, ~ignificap:tly reduc~dalMarsh' Island '(33.1),corrlpa.tedto the 
upstream refE7rence, site (36.~i.,probabi1ity level not reported).' Reprodudion in 
bot~s!nup~was h~gher,than~he25.9 young produced'inthe 'laboratbry reference 
water.Surfa.ce water samples were not analyzed forcontaminallts. ~E;!<iiment 
bioassays hCive not been conducted at NWS' Indian Head .. ). ",'" , ,., 

A benthic macroinvertebrate monitoringsfudywas conducted in the Site 8 Pond 
from January 1994 to February 1995 (Hal1iburton,NUS1995c)~ Seven tJ;'ansects of 
the p()nd were sampled five separate tImes over tne sa~pling period. The 
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macroinvertebrate benthic population of both Site 8 Pond and $tumpNeck Beaver 
Pond, a control site, c~mtained low density and low, diversity of organisms. At 
both sites the benthi;c populatiqnconsisted primarily of; oligochaetes and 
chironorrHds. Statistic~l difference&'were not report~d. Tge hiom,onitoi!ng report 
concluded that low density and diversity of benthic,co:rp.mqri.iti¢sare,;typical of 
tidal freshwater marsF\es and ponds of the east coastwhjcn contain fe,atureless 
sand and mud substrates (Halliburtqn NUS f995c). ", ;,' • ' · 

Brown bullhead collect~d fr6m:'M~tt~WOo;tari Creek in,the: vicinity:ofMar~h Island 
and from a reference lq~ation upstream from NSWC ilndHm Headl were~xamined 
histopathologically (USFWS 1990). Results indicafedchroni,c .health 'effects at 
Marsh Island. Nearly.'twice as many lesions \yerefound on fish fioip Marsh 
Island (91) than on fish from thereferen~e site (5$). Tn addition, there were 
significantly more non~parasit~c lesiortsQq,Ma~sh I~l~nd fish ; than on reference 
fish (62 vs. 21)i but there was no st~tisticaldifference-in the nUIl'\beq~fparasitic 
lesions. The study cOf\duded that the significantly higl'\er inciden~eof non
pp.rasitic lesions at Mars'hIsland:tp.ost likely J:eflects,exposureJo~cortaminants. 

:' _,' ~; ': _, :, ____ > '. ;. -." ~ i 

Three fish tissue studie~,have been conducted at NSWC:;Irfdian He\ld. Dti'ring the 
earliest study, in 1985/· the U.S. -Fish and WildlifeServU:e (U:SFWS}measured 

" concentrations of merctj.ry in fish collected from Mattawomcln Cree1,«USFWS 
_",' 1990). From 1987 to~J99~, the USFWS.conducteda 5~y~"ar monitoring program for 

mercury in fish ti$stie frqm rviattarvQmC}nc::::reek (USFW;S 1992)., Most ~ecent was, 
a biomonitoring s~c:fy 'c~ndticUH:l'fi'oi:rid. 992 ;'through ·l994Iii1,. whicll fish· fFpm Site 

.' '8Pond werecolb.kted~nd analyzed. forJeadand"merc41:y(Halliburton NUS 
1995c). Results fr6mthese studies are shown in Table 5.' . 

~. : !", . "' • :' '",";- , 

For both lead anci in~rctity in)wh.ole-qo~yfish samples)'m~ximuPl cond¢rltrations 
werealwayshig!1er in the site-relategsamples than if:t the. refer~nce sagl~les for 
those sp~.cies wb:ere;sa~ples were collected at bothsite-relat~d~nd Feference 
sites. These'data: confirrl) that exposure to these, metal~ is.greater in Site'S Pond 
and Mattawomari Creek u,ear the pond d!s~arge than li(re~erenqe a.,reas.,~ 

1 • l! ....,) , .: '., .' -". ,~. ;. ~, -

Predicted Imp;acts 'i 
~ I 

On an in<;livi4uat"b'asls, e~ch of the substancel) opserve:d in 'eAviromnenKaf~edia 
collected 'from NS,~q:~d}an ~e~d.call ad.ver~eIY ~lfect ecologic'll receptors. The 
combina tjonOf S1fq.~tcinces mc(yresul fin addiJiye,effect$," 'synergistic" e~fects (the 
overalleffe~ris gr,e~tet th~n e~p~~ted on:tR:e basis ofekposure to e4ch$ilb'$tance 
i.rldividu~lly')ji,pr ~tago~stic effects.(the overall effect is less 'than additiY~). Itis 
not possi~'le tp ptei:lic;t th~ actual effect of a mixture of contaminants on aquatic 
receptors'.b~caus~tllE:l,overalleffect depends ,prl';the to)(icityof thel,chemicals in 
question,the'specific phySical andch~m:icql cofidition$~of the site,:and internal' 
synergistic/antagonistic :effe~ts w~tliin·organisms. ' Ihe simple ~omparisons 
presented ,below may thu$ uncl;eresti,mate the actiialthreat posed by ',contaminant 
releases. . ..' ,',' , , .' , ' 
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'. Table5.Col1centrationsotm.ercury ahd lead detectedinwhcile-body fish sar:nples 
cpllectedfromthe Site- 8 Pon)d and Mattawoman Creek during tbreeinyestigations 

MERCURY LEAD 

1985 1987 - 1991 1992-1994 1992~1994 
(mg/k~f ww) (mg/kg'dw) (mg/kg ww) (mg/kg'ww) 

MARSH -,,' . MARSH 
SPECIES fSLAND REFERENCEa 'ISLAND REFERENCEb SITE,,8 POND REFERENCEc SITE 8 'POND REF,ERENCEa 

Bluegill NA NA 0.05~0.29 0.10 0.02-0.09 <0.02-0:04 <0.2-0.4 <0.2 

Brac~i~h. water clam' ND-0.(}25 NA NA ... NA:., NA NA NA NA 

Brown billlhead ND-0.072. NA ' NA NA O.~~~0.06 <0.02-0.05 0.5-1.2 0.3 

Gizzar.<:i Shad ND~0.034 'ND-0.028 NA NA' NA ' NA 0;7-1.6 NA 

Channel catfish 0.04-0.068 0.028-0.061 0.1'0-0.36 0.10. NA NA NA NA 

Largemouth 'baSs, Nk' NA 0:36"0.77 0.37. NA 0.10-0.29 <0.2-0.7. <0.2 

Mosquito~sh ". NA NA NA NA' 0.06-0.27 NA .0.3 NA 

Spot " ND~0.035. NA NA NA NA NA NA NA 
White:;pe~ch :~-0.O27-0.072 NA NA NA NA NA NA NA 

SOURCE: USFWS 1990:USFWS 1992; Brown ~~ 806t 1995;,HallibiJrton Nusi995c. 
NOTE:NO~ contaminant';"as,not detected; deteCtion limits were not specified. 

NA,- samples'Yiere not analyzed for that coniaminallt 

a Upstream,from NSWC Indian Head in Mattawoman Creek 
b Nanjan)oy·.Creek ..' '. ' 
C Stump:NeckBeaver Pond and,Mattawoman Creek 



Lead 

Lead, is toxic "to :most org~nisms, although its toxic{fy in Clq4atic environments 
'd¢FHinds larg.elyon ;th,e'c::hemical form. , Organolead coIripounds such as 
tetta~eth}rl and tetrae!l1ylleadare the most toxie.Inorgar~c"forms oElead also 

'elidt tox~c ,responses,but.atihigher,concenttations th~n o,rganolead ·compounds 
" (Eisler 1988): Qrga:flolead,compouhdsbioacc1.jmulaterClpid,ly and to high 

~o~centration~;'these.co!J.1PQ1.l1lds tend to concentrate in th~f"ttyJissue of aquatic 
'organisms. The;re is no ,e.viqence"fiowever, of bioll1agnifi.c~tion of ,lead up the 
food chain in, th~ 'aq"'l~tic:~nYirotlment. " , "".. .: i' , 

The only surface water samples collected from1'JWSC Indian.Head that were 
analyzed for lead weJ:'ethose"collected frOmSiteS6~, ,1\, cpncentration of 
4;400 ""giL was"repQrted/~lthough it was 'not.c'Iear where this sample was 
collected (Hambu:r:tqn NUS·J995a). :Por comparison, it hclB been &hown that 
'chronic exposure of mtimmichogto'a concentJ;ation'of ipp jlg/L resulted in spinal 

" . "deformities (U .S . .," EPA 1984).i Mud' crab (Rhithr~l?'mQPeus ~ilrr:is#),;experience 
" delayed)~rvardey'eloPlllent wheniexpose,d to 'qO J.Lg7L,)ead~Jn.an\actJ.tetoxicity 
: stu~Yllead inll1arinewaterw?slethal.to 50 perc~ntotthe t~stppPulatiQnQf blue 
'mti~ser(!vryt#llsed¥lis) larvae at 480: J.Lg/L ahd to 50per~ent.<?fJhe testpopqlation 
"oftnumm~~h?g,at3~O~gIL (UJiEPi\1984)~' " 

Maximum concentrations of lead in sediment at NWS Indian f;I:~~ .. d were 
measured at 440 mg/kg in the Site 8 Pond, (Halliburton NUS 1993), and 
110 mg/kg in Mattawoman Creek ,adjacent to Site4L(E~sc,tf,eIAJleI[l~.Hoshan 
1992). Limi~e,d data on thetoxiGHy- oflead-cdiltarriihated ~eaiIl1erits are, ,ayailable . 

. ExpO~ure~tO~edime1,1;tfro?l Lo~AngelesiHarbor,Calif0r11ia,sontClining lead at a 
: concentration 'of ~l,mglJ$g,t;esuHed,in'greater than 50perce~t 1pqrtal~ty to grass 
shrimp (Lee 'and MartaI1.~ 1,977) .. ;InBaltirrtore Harbor, Marylahd,J~ad in sediment 

, at coitcentratiOns of }19 to 510 mg/kgwas associated-with tp)(:~,c effects in 
mummkhog (Tsai et a1.: 19(9)~ 

. ,.,;., .(" "-' 

Mercury' 

Mercury and its com:pound~have no known biological function, ~ndtheir 
. pre$ence in the tells of living organisms is undesirabhHmd potentially hazardous. 
Forms of mercury with relatively low toxicity can be transfonried, iJ:\t9 forms 
which are highly t9xic, such ,as ~~thyLIllercury ;~througli 'physical, .ChemicCl;l"and 
biological'prpcesse~~., '~ierc:tU'y "qanbebioconcentra te'd,' in orga:t;tisms and 
biomagnlfied' ,', thr~Hg~lfoqd ",cpains~ .,Mercury ',is a" mU,~~&en". t~r~tpge.I),! and 
carcinogen,' and l~~ciu~e~. :emb,:ryo~idal,' cytochemical;' andhistppathological 
effe<;ts.· 'Methy~:mercury is :'the ':most.hazardousmercUry .sp¢cies' b~c~use it is 
highly stable' 'and read,Py, bi<;>acI;Un;tulates, even ,when'presellt.atlow. 
concentrations. ;MercuIy? compounds in an aqueous solution are chemically 
complex. A wide variety of chemical species can be formed, depending on pH, 
alkalinity, redox, and other variables (Eisler 1987) .. 
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The concentration of mercury (0.6 J.lg/L) detected in the Site 8 Pond was more 
than an order of magnitude greater than the chronic AWQ<; .f()rCmercury 
(0.012 Ilg/~) ~evelopt1db){ the ,'lJ$.'El'A to' 'protect freshljVaterOJ;gfinjsms (U.S. 

, EPA 1993): 'In. the l()~~r stream a,t Site 8, whi~h '<iischarge~ into the Site.8 Pond, 
the concentration of nle:rc;ury insqrface~w,ater::wasas high asl10;J:Lg/L. In a 
chronictbxicity study,expqsure tomet~uryataconcentration of,5.Q>gg/L for 

,i~: !60,da.ys altered. thebl90~t chemistry in striped bass (Dawson 1982),~, spe~ies 
. iiF' found in the vieiroty of the site. Methylmercury ismdre ~cutely toxic ,toJish than 

inorganic mercury, put was I;lotmeasurecl during siteihvestigations. Acute. 
toxicity of inorganic mercury toaquatie' 'organisms may be' observed at a 
concentration as low as OJ J.lg/L (Eisler 1987). ' ' 

- . . . 

In the sediment samples from the ,Site, 8 :Pond' at, NSWC Indi~n' Head, the 
maximum concentratio,n ofz:nercury was :l4'mg/kg~ sediments trom MC!.,ttawoman 

"Creek adjacenf to Site, 39. contaitl,e'd tpercury aCacbncenttatioIl of 9.5 'mg/kg. 
, Whertcdrrtpared'to eff~Cts' data for mercury, these site"relatedconc~ntrations 

indicate a potenthll riSK tqNOAA trust resources. ,'Por exampl~, iI1B,altimore 
"Harbor,Maryland, Il1~:rcury in ,se<;iiInent at concenttations ranging frow 0.4 to 

" "~'l~d.6:mg/kg"was 'a~s<;>ciat~d :withtoxit'responses in ~ufumishog(fundulus 
",','" }'heteroc1itus)(Tsai et al. 1979). M()rtality! to 10 percent of gt'assshrin:tp (Pt;llaemonetes 

j:pugio) waS obserVed in'Stamforc;l} Connedicufsedimentscontaiii.ll1g mercury at a 
:;i:concentration of 0.2 mg/kg (Lee and,Mariani 1977): ' 

, SiIVer 

<:~si1ver is verytqxic to ,aquatic life, butd~esn6nippeartd~'e hjgl;lly, m, 00 jle • under 
, lYl',ieal cOhditiqn~ in many .a,quatichctbltats., ;Upt~~e ;by aquatic p.rganisms 

appears'to bet,al~ost ~rtir~ly frolll the ' dissolved}oriIl' ll:t th~ waterco'wnn; little 
;evidenc~e~dst~}o suppgrt the general occurrenceqf ~iorh~gnlfieatjon ,of ,silver 
within marine or freshwat~r food webs (Cbnnellet "l.199I}." A~ute responses 
ha.ve Been' observed at concentrations of 4.1 J,ig/L;with chronic responses 
observed afO;12 J.lg/L in freshwater environments. Toxic responses to, silver have 
been reported at concentrations as low as 0.25 Ilg/L for freshwater invertebrates 
and 4 .. 7 Ilg/L for saltwater species (U.S. EPA, 19,80). S~lver Wc:lsnot measured in 

,,;any surface water sClJllplescollected' f:rom NQAA trust re~Qurce habitatsat: the 
. NSWc;Ip~ian {Iectdin,stallation. ~ , i' , " " 

Sediments 'contamin'ctted with silver h~vebeenshoNn to ellcittoxie ;responses at 
c, "-':. _ . _ ," "( . -.' _ ' . _ ",' , ' " _ r'~ ',' ','" ".' '.' , -- . . . 

'relativelY,low concen,t;ra,tjons;sediment hioassays' s'~ggesttPat,chroniq'effects can 
; occur'at ;concent,rati()ns as low as 1 :mg/kg(Mcq;re~r J~79)t. In <;Qmparison, 
sediment colle~teq.fron:t\NSWCIndiari iHead c6~tamed silYf7rat,43 mg/kgin: one 
,sampl~ fron}Matt~n.v;PlIlan"Creek, and 22 mg/kg'it;t ac()mp()sites?1trtple ;coll~cted 
frOm a ,tidal ma:rsh:adjac;:ent to MattawbmariCreek,'dowi1:gradi~nt from Sites 5 ' 
and'42~' " . ','" 

, " 
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I PRIVILEGED WORK PRODUCT FOIAEXEMP:T:,FOR OFFI.cIALU~E ONLY I 
. " ' ' ' - -.: ." '>~; ".' -:. -! ::,' .~; .', '-~ - -, " . . '- . '. -, 

NavalStirface' Warfa"eCe:nter ,'lncJianHead Division 
Indian Head, Maryland .' berclis#' MD7170024684 
November 1996 .Site ID: 

, .. ·.SUM,MARYREP,ORT 
SITECL~SSIFICATION': P6rtNTIAtPAs'T INJURYIFWRE'INJURYiPOTENTIAL 

"j' 

I ~j~ry;to, idJ.11tand juvenilep'opulations()fNOAA; tn.lstreI'91,lrces, plus their 
slJppqrtin:g,hapttats/is predided to'have qcturred; howe~er, biological data (e.g., 
,pio~$says"cotnmUriitylanaly$es) do not exist t() l't()vicle firm confirmation of this 
,hypothesis •. The site has the potential f()rc~usi,nginjury( if I'pecificactions are not 
t~kHP. ,t~~>;contr,ol.hazardous . materials on • ~He, and. impacts to fish .have been 

" 9b,se~e,9.ass,ociated ·witheleya ted levels . of site-rei a ted, dmtaminants. I,' Continuing 
injury could be adequately addressed as part of remedial<actiQfl· abthe site. 
Significant residual injury to resources after all remedial actions at all operable 
units afe·completed .canbe pteyenteA. I .' , 

SUBS,TANTIATIONiOF.iNOAA:POSITION· 

,Thernaj9i,~rek~1 'of:gpp<:!~rfll' :to ,':NQAlA,tat,this jns'tal;l,ation;are .trusf habitats in 
, I. Maftaw01:nan Creek plus }i;ts ;·associa,tedlpom:is;an&:wetlarlas:.''rMattawoman Creek 

is ,a spawning area for severalanadromous specie~,iI1cluding .hh.1ebackl).erring, 
whit~p~rGh, aI19. gizza;rd shad; This area also provi?~s nursery (\ndad41t, forage 
J:1apHatf9r:,nu1l}.~r{)tt$J'l'usteespecies;, The COrhw~Uis Neck Marshes at NSWC 
Indian Iie,a<i:designatidtl a$aNatarar'Protection,.A.n~a by' the Maryland 
Department of NaturalResourtes·recdgriizesthe'Value of these aquatic habitats. 

i' Thelavailabl~;';d~tain~:ijcate:that'contammallts have migratedJromh~z.ardous 
.' .···waste ~ites at N$WC:InQi~nJlIeadt():'aquatichabftats.' The'primary contaminants 
, ' of concern are lead, mercury, and silver. These contammants are found in surface 

waters and sediments of NOAA trust habitats at concentrations whic:h in<;iicate a 
Itlve~tt{) aquqtic;. organisms' when " compared to. N;OAA screeningguiq.efines. In 
~dditi~;n~;li~~ra, ture :describing:studies pefformed .• elsewhere inqk~te Aha t, these 
contamina:t:1ts,;;tt concentrations isimilarldthose measured,in the s,ediments and 
'surta,c;e'o/~:ter$lnear NSWC Indian Head, ;wer~toxic . to spedes of fish. and 
inyerieQr~tes.~kn(!)Wn .to be present m'thoseh"bitats.PCBs~nd'DDT are also 
possiple c(l)1)tClmin~ntsof;concerh'to NOAA. ':." . '.' ..' , .' 

H~h~olJ~ft,;;d,in theviciniiy" of'Marsh' Isrcind had twice,. as many. lesions as· 
refer~I'lc~.'fish ;;tnd ~husexhibiteQchronichea1th effeCts'. Thesrudyconc1uded that 
the significantly higher incidence of non-para,sitic lesions, at Marsh Islanci.Il1ost 

,likelyrefl,ects. exposure to contamin'ants. Three fish tissue studies have been 
,i'. " 

\ 

: -\';,' 



,:", 

IPRIVILEGEDWORK PRODUCT FOIA EXEMPT: FORC>FFICIAL USE ONLY I 

conducted at NSWC Indian Head. Body burq~n~ o(both le~d ~ncl mer~uryin 
':Vho~e-b0tlY fish samples were always higher itt the site-:relq,teg samplesthah'in 

.... the 'reference samples. These data confirm exposure to these metals is greater. in 
Site 8 Pond and Mattawoman Creek near the pond discharge thanrefere,nce areas. 

. . / . -, . 

ADD~ITIOf'jAL J~FQRMATION ReQUIREMENTS 
"r.~-" 

Additional. sampling has be~rtpr()pose4 ,at" six of the eight sites of primary 
concern to NOAA (Sites 12, 39) 41, 42/53, and 56) as part of remedial 
investigations (RIs) to be conducted (Brovyn&,R01lt 1~96). Table 1 presents a 
stu;nmary of the workplah and number of samples proposed for collection at each 

",'; of these sites. The following sections pJ:'oviderecommenaatlohs;for additional 
,;"~ information needed to ,determine a remedy that ,would proteCt NOAA trust 

resources. 'Because the shes of known ,concemto NOAA involve trace elements 
as thepiimary contaminant, me,asurements of. Simultaneously 'extractep 'metals 
and ,add volatile sulfide (SEM/AVS) should be:conducted' in any subsequent 
investigations to p~ovicl~,~formation regarding availability of cerlainrrietcils. 

'J: 

, Sites 8, 12, and 56 

A~ previously mentioned, additional saIllplirigatSite 8 was not addressed in the 
, RI work plan. The RI Work Plan noted,tnatsoil"conta),tiingmbtethah 10mg/kg' 
. mercury was removed from the upper section of the streamidentifiecl as Site 8, 
" but no additional,details wereavaila.ble. AnalyticaYdata shouldb~ proYfided to 
!Eshow thatthel0 tug/kg cleanup,goal was· achieved; , . .... ' 

. '., Sampling' proposed fqr Site .12Joc~seso~ theJartdfiU aSe)', contributory s~tlrce of 
corttaminatjon to the Site 8 ~bnd, since g,ampling ofrtne landfill itself has t19t been 
previously conducted .. The proposed sampling willindl,lde sedititentartd surface 
water samplescollected'~round the edge of the hmdfill in the Site 8 Pond, as well 
as' soil and gi'oundwater samples. Samples will be aI)aIY2:ed. for organic 
compounds,trace element~!pestkides, andpeBs. This samplil1g should provide 
sufficient inforrp.ation to. estimate the potential cfor transport of 'contaminants' from 

. the landfill info the ,pond. . . . " , 

Proposedremcwal actionsat Site's6 ~c1ude soil removal from ajpi~ located at the, 
comer' of Building .790 and along . the entire open channel'for Outfall IW87.Lead 
concentrations of 35 mg/~g in sediment and 82'Jlg/L in surface'\vater~ave been 
established 'as c1ean4pgo~J&,,(Bl"9.wn anet Root 1996):Aft~r\'thisreinoval is 
completed, ifis'proposeq that,five~ediIP.entsamples be collededfi'om,thestream 

, cchanneldowrlstream from Outfall!IW87~The samples willbeanidyzed for trace 
elements. This sampling should provide information ab0':ltwl}ether the c1e"nup 
goal for ,~~ad has b,eenIl!et. This removal, action ahd sarnplihg ;efiort"will not 
addre15shistorical,transport of contaminants mto the; Site 8Pon1. h(jW~vet. 

--' - . .'., 

It isrecommen.dedlhat'an ec~logical ris,k ~ssessment (ERA) be conducted for the 
Site 8 Pond and portions of Mattawoman Creek dmynstream from the pond to 
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,4~t~,rP1w~,the risk posed to aquatkorg~i~ms fromsolltaminantst~ath~ve been 
'I' tr~n~portedJtomSites 8,12, ancl56.'Accordingto'.them }VRr~,Rlan,an ERA is 

, propps~cl:for, Site 12, the Town Gut LandfiWarea. This, ERA ,should ~ddress the 
, ,risk, to,NOAA,trustresoutces' in : the Site' 8 Pond, and M:att~won:t~m Creek from 

elevated concentrations of trace elerrientsahd oigaruccompound~. i :Oata collected 
to, date, indicate ,that several contaminants are presenLln sediment at 
concentrations exceeding screening guidelines., Therefore, the risk ass~ssment 
should in~ltlde bioas~ays t();deterp:1ine ~e,dilnenttoxicity~, , 'i "~I, 

,'--\ 

, Sites Sand 42 i 

",. Additi(m~lsa~plingat, Site· 5 Was rtotaddressed in, the, 'Rtw()r,~pJC\n/although 
sampling·,at Site.,42vjust.downstteam from 'Site 5, waspropOsed.; Removal actions 

, in;volvingexcavatidnof soil· andsedim:ent in,sQurce, areas,)lndpatl}WjlYs were 
, recently conducted. Howevef,' it is likely thaf'si1ver~contalninat~d sediments 
remain in the marsh downstream from Site 5. Give,n,tlle rnatshisdesignation~~as a 
Natural' Protection Area by the,.:Maryland Department of NaturaLResources 
(Brownand~C:>Q.t )99q)i the potential :impact 'ftorrf;residual:'silver:,conta:mination ' 
should 'b,e as~esse,d. " ' .' ,,' "" " 

',' ' 'Phep~opo~~diremedi~ijnv~stigatiQn',does 'nob.cadequately address pOtential 
."", }imigr.atidnot~olltap\jl1~nts,to\M,aH~W(i)n:tan~Q.reek/.jbe~auseonly;tWo;sediment 

/:,:~; \ 'samples will ~f)e;coll~(:;t~4tip.~,.marshl areasi.i(l1medi~Uely,'d()WnstreariV from, Site, 42. 
if, \"The~i'!le:VatedcOIl~entri;\tioI\st.of:;;silv.erJ;prievi0usly:iidetededJn"se'dirrient" from 
... i'·· drainageswalesiieadingtothemars~:(up);to200'mg,z;kg)'.indicate,:thatsilv:er, ,has 

peentra~por:ted to ~a~aw.Qman Creek atconci~ntrationsof c(jrtcem. ,In a4dition, 
. the li.mH~~" ~ap\plingconci:ucted indne'marsli:in1984' found a"maxiIrium silver 

""coilcenh,-atioIl,Pf ~2p1g/kgjn a composite sedim:ehtsample,arlcf3 J,lg/L 9f silver 
. , in:~ '~;uifa~e wa,tersa.m,ple( CH2M Hill 1985) . . It is · recommended', thEif ' additional 
sediment' and surfacew;atersamplingbe conduded to determIne thectirrent 
extent of silver contaminationih tJ)e marsh. S~m:ples ~hould b~,<;Qll~cteclalpIlga> 
gradient from potential sources,?f<:pntam,inClUOI)..to. the cOIlf1t1E:!nc:e' with 
Mattawoman Creek"inaclCl~tion to one or twol?aI'Qpl~si from th~' cree;k itself. If 
cOJ:'\centrations Ofcontamiftants appear to pose a riskhased on comparison t() 
screening guidelines,then an ecological risk assessment may be indicafed.:' ,: ' 

S,ites39,al1d,41., 
, 'i 

',Pr~vioti.s, s~djrrtentsampling'cOhdttcted in:M~tta~Qrh.ClIl!;Cie~k sh9wed that 
, mercury and silver were the"fhlc~;elemehts' of ,gre~testconcern'baseci on 
c()mp~ri~onto NOAA sedimelltsareenil:\g guid:el~es(~nsaf~/ Allei:t &fIoshall 
19,?2)'.The,;R1IFSworkplanpropbsed·that eight sedimenfs'1J:l1ples be collected 

, from Mattawoman Cteeknear~OtH'Sites39 anci ,41,l1ear w~~~e ~ClmpJ~s were 
coll~Ft~d'd,uri,ng a siteihspec:tion'lil' 1992 1(En,safel Ali¢l1.8t.'Hoshall1992) . 

. S~~\iment woU'ldhe: artalyzeclfot' trace ~le~:e,i1:ts: ~nd.org'lI'\iccompouhds. 
Additional soil and groundwater samples will be collected at Site 41. These 
sediment, soil, and groundwater samples should provide additional information 
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regarding the nature and extent of contamination at Sites 39 and 41. In ij.ddition, 
it is recommended that~ sed~ment, sClmple~$ 1?e collected, farther downstream from 
the Site 39 outfalrth~n the 39 ,m distance proposed: in the' RIworkplan, to 
deterII).ine the extent, to which contClminants may have migrated downstream. 
'Toxidtytests and bioacq.l:mulation studies ,should be considered in conjunction 
with conti,lminant'migratior investigatioflS. ' 

Site 53 

The proposed sampling oisoil andgrotmdwater for Site 53 addresses possible 
sources and pathways of contaminant migration from the site.;'However, 
sediment sampling should be conducted if the outfall from this site disch~rges to 
aquatic habitats. Deposltional areas should,be ta,rgeted during sampling. 
Mercury is theprimarycqntqminant of concern, but a subset of samples should be 
analyzed forttace elements andorgan,iccompoundsbecausesolittle is known 
about poten.tial releases VIa the sewer system. 

, REMEDY;ANOMONITORING 

. i<'Removal actions have been' cond uctedat . soutce arid; dr~ihage areas of Sites 5 
"and 8. Analytical data have shown thCit cleanup goals were achieved at Site 5, but 
it is not clear whether such data were collected at Site 8. ~onit()ring ~f sediment 
and surface water: at Sites Sand 8 should be conducted for severalyears to 
determ.ine the concentrations of contaminants remaming' m sourceandclrainage 
areas. ,Monitoring of,sedimentandsurfacewate.r:snould also be conducted for 
several years at Sjte 56 after removal actions have~eeri '~omj:)~eted. 

, Results from additional'studies and ERAs conducted, in aqiuitichabitats of Site 8 
P()lld,Mattawoman Greek,andassociated wetla:nds will'needto:pe '¢valuated to 
determine protective reIl1edies for' those areas. ,Long-term mottitoting follo'wing 
remedial actions is , recommendepin both soutceareas and NOAA trust resource 
habitats to ev~luate th~ success ofthe chosetHemedies. . 

NOAA CONTACTS: , · 
, "~IT';";e"";'.chn";'" ';"'ic';"'al~-.·'T-lp"";'e--le"';;;';':""K11i--····~·g-h;"'t~";""'---:---, :·''''''1''''''2-15-•• '''"':''6-'6-~3-3''''''2--1'''''·. --.--.,....-o~ 
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... Table 1. Summary of. additional sampling proposed at six sites 
at NSWC Indian· Head as part of the RifFS. 

GROUND SURFACE 
WORK PLAN SUMMARY SOIL WATER WATER SEDIMENT 

Sites 8, 12, and 56 

Site 8 NA NA NA NA NA 
Site 12 An investigation of surface and 5 surface 4 6 10 

subsurface solis, sediments, 4 subsurface 
surface water, and groundwater, 
will be conducted. 

Site 56 The post removal action •. 5 
conditions will be evaluated by 
collecting sediment samples 
downgradient of Outfall IW87. 

Sites 5 and 42 

Site 5 NA NA NA NA NA 

Site 42 Surface water and sediment 4 4 2 
samples will be collected . 
concerning contact pathway and 
transport off site. An additional 
round of groundwater sampling 
will be conducted. 

~! . .\ .. 

, Sites 39 and 41 

'Site 39 and 41 The. outfall will be further 8 
evaluated and sediment samples 
will be collected froin Mattawoman 
Creek. 

···Site 41 The possibility of transport of 6 surface 4 
contamination off site to 
Mattawoman Creek will be 
evaluated . 

. Site 53 

Site 53 The ·sewer system will be 8 
evaluated to determine iayout and 
condition. Soil·and groundwater 
samples will be collected 

SO(}ACE: Halliburton NUS 1996 
NOTE: -- indicates that no sampling is proposed 

NA -information was not available regarding additional sampling 


